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(54) TARGET TRACKING METHOD DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve tracking 
precision by using filter algorism capable of 
calculating optimum estimation values for a target 
position and a speed in consideration of error 
correlation between the position measurement 
information and that from a mono-static radar 
station. 

SOLUTION: When a condition vector estimation 
value is updated while using both results from 
circular position measurement and 
elliptic/hyperbolic position measurement, 
observation information based on a mono-static 
radar station and that based on a bi-static receiving 
station are taken together into an estimation value. 
Therefore, tracking precision can be improved. 
Especially, even if a result of the hyperbolic position 
measurement is used as the information of the bi-static receiving station, an optimum 
estimation value considering influence due to a mutual correlation between an error of 
the circular position measurement result and that of the hyperbolic position 
measurement result can be computed when algorism is used, so that precision 
improving effect based on fusion of the information from the both stations can be 
increased further. 
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5(iniliJfi<oiliJ1iM**^T?y 4 x r -y 7\ s 
TGii*;!-^^?^ ;v^oSffT^^'jXAic^v\ n$j 20 

[0 0 18] Mi:, ST7(±/<f-f 7?x^ y^S-ftl^ 

3SLft»fto i> we* tflift £ x x 7 7-e& (9 , 
sT8tt«fR«!fi:oaifj:R3s*^ts:ff m zn&tz 7 r 7 

7\ ST9(4 »A-7^7-f*? <DlE$f 7 ;U X A 

h a sfc, snoiiaffi«aittoaifiiai*«*ff?ii*» 

iiitSXf'? 7\ ST11(±niIljtL^)WS:is^i:Xfi«H4: 
OfflfflR^OffiSfflMff^i^ffli-*^^ 7 7\ ST12I± 

#Ht L Bt# 7 ;w =f V X A t; o T 7 >r ;w ? y -f > & # 
ffi-T & * r 7 7\ ST13l4SLffl«Jeo g HfiS^ ? h ^ * 



JO 



#^ 2000-304854 
^ffll'tftlt^ fA-lSl^iffinXf7 7', ST14 

«^f7 yt*il, 0 ST15iijaJl^7^S^**IIWft"<6 

[0019] z^m^^TMMM^^mmm 1 co 
Ma#«*#L<ft9i+*©i::$te:a:*>, 

(D *jt,9t4 "j 9 ■ v-yM& i.rf/U*?T < 7 

1" 4 g H WJIS)* f ;v i A* r*- ^ co^e r*^ tco ^ x Q 
[0 0 2 0] fcf, ±IB©<7), 7 7 ? r -Y 7 7 • V- 
?'Ji£ ± o-VnM 7 ^ f- -f 7 ^ Sffi^ izio it & ilillftx i: 

ov>T, H2^#BSLT, ^^^.0 0 2(Ci3V^r, * 
7 7 * r ^ 7 * • ^Tx/RxHiS^rS-ff 

ft#^Rxic*v>Tf:«SOiiJ*R#^Jtb =SrltifliJ L!t«^, 
^SB#^Jt<0B#r H 1M*«iS1-^(i\ *(2)lc^oT, -t 
■ V-^Tx/Rx^^glfTgtS-gr/M 
X^r-^r 7 7S#^RxCM4Jig|23^#^lt^o -coSE 

«5:ft«pj*B#*j 7 9 t 4 v t'kmm-wkmwL 

tj^/X^r-^ 7^ • P-/IJWEIt^^?r 
*fc1"*. S(1)~S(3)J:»), E«S»tt«fli 

1;^: (4) 0 ± 9 tcftt i t ^-e # s 0 
[0021] 
[HI 



(i) 
(2) 
(3) 



tztzL 



(4) 



[0 0 2 2] -7j, -t/ 7^r-f 7 9 ■ V-7'lTx/Rx 



50 



t ft-T o / <4 X ? r -f 7 ? $ff ^Rx-eft?Jl L g M<Oli$ 
As 7jfi;A?r ?Sb , 0b tie-To 



-8- 



IS 

[0023] >k^x\ ±m®(o, immmTt^m^tz 
af*^»tis€t«> 0 iMnhiitzmmit^ mm 

>£*#&jfffiS£:£(7)-eS-fo 4 3t, Elififtft** 

P3«e : 

u' c) =[r 4> m e m f 

z <«> =/<'>{«">) 

z<*> =[*<*> >' w z (>l) ] r 

Z W=/W(„<«) 



#12000-304854 
^/x^f-fy? - V-^/iTx/Rxi, ^MX^r-f y 

^$fliJfRxSr*..«ti-*»n±t?oaiifi; (nr. mmm 
Y)i z ^i *5*;(9)iu ±!Bu< e > iS)±Ez<°> 4* 

ffiffl-f Tx/Rx Rxm£ £ f * M&^.±XmMii 

&IffH£l^ h^z (h > &5$;(12)i U ±15 u (h) £ D 
±IEz < h > a^£S(i3)-ejrfo 

[0 0 2 4] 
[fc2] 

<5) 
(6) 
(7) 



(8) 
(9) 
(10) 



(11) 
(12) 

(13) 



[0025] >k^x\ ±!b®<7>, ±mmmmycomm i 

ilffTCr , /> , 5, ^* , (9m , ^b , <9b(;-a-itL 
■StljIJiS^^-f-tL-f'tLAr , Ap, Ai, A0. , A 
0» , A^b , A dbimt, E*rOKHI±^:(1)t:i5 
Itl-Tx/RxfcoSlfrSIJ^BfSlJtn, cOftflJJ^^t-*HH L-C 

It tl^tl. 0 ifc, E* i »<OKMliS:(2)U4J»t4R* 
,45 = Ar-Ap 

[0 0 2 7] ±|EA r , A X5Mf>C9fE5E 
t*(14)J:t), A ^tkcw 2 <MT*}7.ftM 

[0 0 2 9] £>I5T\ Art A ^rfi^Hm^i, 



5£(4) i ij^wi-? i:3E* a 0 
[0 0 2 6] 
[S3] 

(14) 

★ [0 0 2 8] 
[fU] 

(15) 
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(10) #^2000-304854 
17 18 

R£TN&*K A(16)*fig-C*4 (Et-]liW»»* **M*Ji*<17) t 
S-tfH-f-CJb-ii) o CtlCfrfU Art A 8 [0 0 3 0] 

ffffl|SMt:f^«-5:tti>7tto, 5v>(;fflgg*^oie^-e [8t5] 

E[^rzip] = 0 (16) 
4zlM5] = C7 r 2 (17) 



[0 0 3 1 ] ittftSOffiffl&gAl. , A0» , 



A $ 
. 2 



<T 0 m 



tttSo itifcw^liS^KitffllS-C**. ELL© 



JKAu<")0*5*:tf?lJ-e*l), 5£(21),(22)li, ^tt-Tft 
70 Au<°> t Au (9) , i5it>'Au (c> fc Au (h> OffiSffi 
Mff^jTNfe&e diag(a,b,c)(±, a,b,c^^^fc 

-To 



;p u (c) 



,<e). 



,(h> 



(22)0<fc T \Z%bHZ>o 5^(18), (19), (20) li, 

£[j« Cc> 4ii wr ] = dMg((T?, 



[0 0 3 2] 
[ft 6] 



2 2 ) 



£[4« < 'W> r ] ss dteg(a;,ajL i ai) 
e[au w Au wT ] = diag{o) 

E\Au ic) Au {h)T } = diag(a 2 r , 0, 0) 



(18) 
(19) 
(20) 
(21) 
(22) 



[0033] ttwmmjt^mm^utnmimmz 



30 5 h;Vz< h >0|l^&v< h > t&to ^(7),(10),(13)Sr«| 
[0 0 3 4] 



v (*) = jrcft^w 



7(C) 



F (h) = ■ 



[I 


C7] 










df' e) 












du< h) 





[0 0 3 5] CIT, F (c > (4^(7)<OMftf < 0 >Ou (c) JC 
«t 4 -^«33-#ft £ 7*1" 3 X 3fr?iJ OKflu o ' 0 > K £ (t 

4*t-*>4 0 f<«\ F< h > (:ov^rfeH#-e* 
^(18)^(22)J3i0^(23)~S(25)J:l9, WfeMM v 



(23) 



(24) 



(25) 



v< h > 0>&#ffif mmTOtf. (26) - (30) CO 



(c) 



/<«) 



[0 0 3 6] 
[ft8] 



(11) 



19 



2000-304854 

20 



S«> =^V^ T ]= F"» -d^o?, <, Cl)-F^ (26) 
S«> =4"V> T ]=^-d««((T|. Cl)-F^ T (27) 
^ ^K 2 + ^,^,^)-F* T (28) 



-.(ce) 



■4 



V V 



(29) 
(30) 



[0 0 3 7] ££T\ ±I£cOS:(29),(30)#^i-J:o iO *v>T:BJl7 )V ? ®mX°\R1s.-t % Effi<DMWl*7)V i A 

&g1112:t^ MVz<°>i±, sv>ni^j6*fcBH4aifi: *t*;h;ov>tRB+4. Wittf, 111 2 oi&gtK =£24 

& 0 [0 0 3 9] 

[0 0 3 8] ±IB®C0, ±|BO«*f|g*(CSo** [&9] 



** — [** ^ •** ] 



(31) 



[0 0 4 0] BSi7)»' ; ef'VHrS;(32)-eS XlfzZtlzXZmmimttztbizmAZtitcimmm 

> ^k^ttfH? h^xkCO»=fT^J-C% #|RI4\ gg 
rtLX, ^(33)X^lbfll a :Cf, I3X3!43X3 



0 k = 



1 3x3 



Tl. 



a 



3x3 



3x3 



'3x3 



f/<? WUT&lK W0, *^tf?iJ* J Qk<7) 

[0 0 4 1 ] 
[ftl 0] 

(32) 
(33) 



[0 0 4 2] &m7^?^OA#7 : '-:?CD*T' 30 

)V £ aiO i 7 £ o Rate iCfcSE Wim^ 9 

f'A'*S(34) fc-j-*. PJ#C URIHiiCi^gHe* 

tth%i&<r>*:rfr*^ #^^(35), (3 
6) it*. ««Iff?ijHI4S(37)-C#x'9#i45S ★ 

z<< > = Hx k +v[ c) 

# = [^3x3 ^3X3] 

[0044] m±r% cwiswroiatiaji^o^jio 
[0045] mum&Lx, z<D%w<r>BmT$. 

* o - otitis 1 -c(4, -9- > 7°v > ?"ki -co* / 
x^r^ 7^ • is-yft&iwu so 



rStfrBI-C**. ifc, v<«>, vO, v( h »i4S:(23)-~S 
(25) -csg« l fc#aieiRII-e* 13 , i ti <b oKSiisp*!; 

0 -e**a^J^(26) ~3£(30) t4i <b*U> #7 

[0 0 4 3] 

[81 1] 

(34) 
(35) 
(36) 

(37) 

1 *) wfsamwsc^s, -9->7<) >^k«+i-^s:(3 

1)«^^hMigf**i64„ if, H10ST1 
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21 

gUte*^? Mut LTii, ^e/xi'T-f • i^-y 

jBK*tt*Raie««**fl[ffl'tftifAv>o am, 30 

iO-9->7°'J I), ST2~-ST14<7)-ao® ! aX7 : --y 

r y y'li , ^ > 7 'J > icfcft * WM* ? V^Mte 

> Xk^-f &«3S^ h y h x k ik tmfc 10 
&J£#5HStfT?9ft i k co{g tcJESfl"* tz*> co&gx t v 7° 

[0 0 4 6] 4 f\ ST2CJ3v^r, ^/x^f i- ^ ? • 
riTco, RiWfit: £ & iHfil^? h ^Zk (c) * 
A* U £ fc> ^*-f z?tj v tamr-o, HRSH5: 

— 1 = ^**-l'^*-I|fc-l 



) 2000-304854 
22 

fti&ftMft^l^coglf&B^ hA-SA^t* 

cot-f^o ST3t:.fcv>-c, Z-oy-v-fv y^iza 
tt-SESIr, />, ^S)i. , 0., , tfbOftaJSIS* 

ISl <J r 2 , CT ,o 2 , <r )S m 2 , <r 0 m 2 , <F # b 2 , 

[0 0 4 7] JfctC, ST4t:ltfo iWMi^T-y/f 

t\ ^nxkik nttWK^i' h^aitt*, p 

k I k -1 illJM^it^Rff ?IJ * *to 

[0 0 4 8] 

mi 2] 

(38) 
(39) 



[0 0 4 9] ST5-et±, frf5S;(26)(;j; *k r«ij 
fi« gnett^? h ;vzk <c> 0}iiH£|£^*»ii^iJs Cc) 
£Jttfi1-&e ^C, ST6tCJ3V»T, ty^^f-fy^ • 



fc, ^(40)WKk <c) fifcA-'T'^'f >fi 1 ?!l > e*& 0 & 

i^* h^iHt/N7 hx kik -i fc^atai^^tfcff 

^ijPkik-i , aiif, ST5-e»i±iLfcP3«ffi<7)}ifi:^M* 

[0 0 5 0] 



[1 



A A - r k\k-\ 



-J, "*|t-1 ' ,v t nx k\k-\) 
Pk\k ~ (4x6 _ ^ C, ^)^t|i-I 



131 
I 



[0 0 5 1 ] ^i:, ^x?f< 7?^ffi^-e#^tL 

MfflOffi^i^gllM^^ hA< zk (h) £fflv>T, 
±13/ vy bx ku< c > ^McMfrl-^ftW^a^-r-y 

SiBiecogsee^^ f ;w^A7J$ti7i^(ciiSTi0(: 
Jitfo 

[0 0 5 2] if, tf RSHiOgfffil^ h ;l^^Atj 



(40) 
(41) 
(42) 



sti^tt^ii, ST8t;isv^T, irie^;(27)(;i ^URSJ 
ffioifcffll^ h*zk (8) w?iiHSifiM*^Wf^Sk 

^^f^zk <e) ^fflv^-rMfr^ia^tf % tiR 
ii{i:<7)g1ff£€^^ h^A»Sii.3t»#i±, ±ERIJ 

a-=ci;Xa-ci±, ST8-e»ajL7tzk <e) o»H£^** 

[0 0 5 3] 
[*1 4] 
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(13) 



23 
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24 



3(C) 
'k\k 



(43) 
(44) 
(45) 



[0 0 5 4] ±fE<7) ftmiit<VWf&lZ s 

[0 0 5 5] -7j\ MfcSIftK.fcaifcffill''^ h^ 
J^AftSfrfc*-^!, STIOCJfttfo ST10r-li, RffKS(2 

8)t*±i), RftiUlHicDilifim^ h^ zk< h > offi 
f^££^Mf?iJSk< h > *#ffl1-.& 0 ST11t:fc 

mi±<ViZW^? h^zk (h > Of^t^fflljffigSfi^J Ck 
<ch> frffi^(30)cJ: ogffi-r&o -^f^ sti2-sti 
a<t) 3 ooj&g* f 7 -f\z x asifaacjitf 0 
[0 0 5 6] SftiiMiwilffitt^ h;vzk< h > 



V^TirK'^'V hx kik 



(c) 



Zk 



(h) 



<oil^\ ST6-tfflWcRMf3:<og«ei^^ h;vzk< c > 

^'JXAMfi^^ ST12~ST14lCj3^ 
T(i, WTK*t:£(46) - (48) K^MfrJ&SfcSlfiir 
&<> :iT\ 3;(46)~(48)<Djftt^!i, £ Officii V> 

r if ^jfffi s 7 a- =?* u x a -e* »3 , zk < h > «Mi 



* [0 0 5 7] if\ ST12tCiJV»-C, ^(46)lcfi£v» > 7f 

±iezk< h )<OiiMi:zk (c) <75Rg«ffiHfc#* 

iz&fz^rii, ST10T?«Lffl Lfczk< h > WtSSaftftfrEIS 
k (h>, sTiitiim£zk<<>> <Dms.mW€M Ck 

< e > *JJ:0^tSlft**fl«fi : ?flP kik («) £fflv>Tv> 

o 

[0 0 5 8] ST13TM*, j£(47) ±|S*iB 

fte^* h^zk< h >£ffl^t\ srer-gfflLfctfcj^? h 

il'tgf^^xnk (<=> tff^^ttS'fl^^ hx kik 
20 < h > i;Sif1--5 0 J^i:, ST14tfli, ST11T'#ffiL/tCk 
(oh) ^ ST12T#tBLfw7-f ^1t?iJ Kk< h >> ST6. 

ii*Mtf?iPkit (c> *p k ik < h >t^»rr&o Pkik 

< h >(iS:(47)cO«^^ h;v«^il^y hx kik < h ><7) 

[0 0 5 9] 
[SU 5] 



?('<> _ iW 



r k\k V< 



x(HP$H T +S k h) -Cr' 1 Kf r H' - HK?C k ch) Y (46) 

m (l?>-H*%) (47) 

(48) 



[0 0 6 0] m±^\ *>7*V >^kt^it-i»l*fMS 
&&\ *>7V ^kWlfH&Sli, URilfi 

hx kik <e > iP 



k I k 



kik < h > tP kik < h> i<75*>7°U >ri:45(t*ft • 

p _ pO) 
^Jtli - r k\k 



p _ pW 
— r k\k 



mm tevm^ ? h >vmmi.^ v h x k i k > * «t i^isk 



**5Hfcff ?0P kik t LT»7 1 ^> c 
0)*SV>liS(51),(52)tt^o 
[0 0 6 1 ] 



BP*,, ^(49), (5 



40 [K16] 



(49) 
(50) 
(51) 
(52) 
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lC(iST2tcM*K im, iil^Ti-C, ±EST2~-ST14C0 

[0063] tzhx\ ±M^m.^mx\t, t-rmm 

f£4 fci±3!l[l&*aifl:o»S*u 1 43S*fftiatff -5 
jit*, iT»R?IJfiif^i±5lft«ijfi*fflv\ &icRjU 
^ t i>*lifexibZo c ftrPWJfit 
fciiMMffi co^K J; ^> Hfffttat?* *v > 7 4 >v 

% \z Tk A ft 91 \z ± & £££ * ffl v » t l - (i ±125$; (46) 
~ (48) <0M&<7>7 a Xa £ftffl1-*tif i V> 0 
[0 0 6 4] JiLhcoi-?^ ioHWomiiS^ifeO 

*is^Biu Ki*itf> n-iifit, ftniief fciiaffi 
t h mmim t^x^-r^siicu ®m\m 

*«*t-*5fe*o*^?iDa**i.4**tioT, ill!* 
& , S(46) - (48) co 7 A- n"'; Xa •Sr-ffiffl-f £ £ }C X 

M^oit nau&iz 1 *»siRi±«i**-«jit** 

[0 0 6 5] ««2 

0 3 l±iW«W©I«ilJiS*0*ifcO^]R2 £7jrf# 

t >r -7 9 r- * j&a#, umpim&ifr 3 ) m<r»u * 

9 j- j •y?T-9®£Sm, 5fij»Rf£, 6li^3ss 7(i 
tt?MaRM$S*i8:5i»-e*So w*lf>0|*U 2, 3, 4. 5, 6(± 

[0066] Em&mmwut, m%.m&tv t r4>vi 

5gg|59lci: nm&^h&o *5fe»8t±, §l|eof£ 

I«t5 aenffl * * «; 10, 1 * > x >; > ^ftottjn^ 
y -f u > x h#£ij 9 Y )i& mfe-t & 3E*f &aS1 1 3 

[0 0 6 7] ifc, >»je*9l±. h*Ji 

t * ? mmm^mr worn \ 5, mimm^mm 
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i >v9<n?4 ym)*%.mz>m<n¥j ymm&m 
8, iii^yrj yim^x'gmift-ofzWt&vymMM 

[0 0 6 8] ^C13?:#,IL^ icofPJJco^Hitco 

w fm2<nmmzi^xmw~fz>o m\za^x, $%mm 

y*>J lOC^l^ h Aa^tcoWfe/^ -7 Y xo 1 0 ^ 
Will U 4 >t«56R3l*iWB:ff yijffl ^ * ^ l4tc*fe|eM 
*»«firyij o P 0 1 0 * Ifise t T il^ffia* 1 !!! s 

^>;i/zk< c > )5 s #tB$lt^ 0 Hi co/Mx ?f 

•i- y tr-twmm^jo^x, MMmiifffffrtiX 

20 BMHWi^? V Azk< h > 4fc»2C0/NMX^T< y 

h;i^zk (e) ^S:i±iSti-&o 2oco/ < ;'-f 7,?f -f y 
^x-^^atpS^Ci^gSfSS^^ h^zk< h > , zk 
(e) f±, MU&lz^X^-fK^-WM^htzms 

@Hill^tt1(cA*S^«»o 
[0 0 6 9]-*, *iBKa*«iicR56S7rtt, ico 

, ^bC0|g?I|e^tS:<r r 2 , cr,, 2 , ^, 2 , ere 

®Kfctxr-?<^-ziki}htzi><7)im&i xmtet 

[0070] imr-tmtTJjzti&t^ EW&mm 

fr^>7*'j >y"k-ico«i^^ ^7 hx k -1 

ik -1 3j»«*ffiS*L, ^ilMaflll^\ S(38)t:t£v» 

40 t: J3 v > r , it jeaRjS*5MMf ^ * ^ 1 4 J: 19 It* > 7° 
') y ^k-1 <o*jgK«*»flfcff ^'J p k - 1 1 k - 1 am*- ffi » 

^*^-stf?ijPkik -i*2Mj-r*o 

[0 0 7 1] P3?H]ttco@Sfift^^ h^*ffli/>;t 

h A*s«coMff®acjitf 0 4-f, jueisM 
*^»fT?!i»aj»iBtisv»r, s:(26)(c^o-c, mm 

^ct-» 1 cotM >ff^J#tH»18f-4J>/>-C, 
mff^Pk 1 k-i £M®m£<o#ftffiT ?iJS (0 > i Sr A7J L, 
50 5^(40) WM^T'-I' ^ff^ijK k <» ' ?:*aiLT, X«f«L 
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a»i3* j: wm i <7)m^mm^5mmmBi^mzm 

f£v\ E«f&os5e»si#fl*fryijPi< ik t» > 

LTi3< 0 

[0072] »is#fljsi2-eii, ^afttasnu 
mm*? }■ ^fWHitmnitL^EUiiW:*? z 
k< c >£atju ^affintaitEftsoBWfiiiosz k 

-c\ Efffflasiaicssa. ssjriaa»i3ii, y-f >Kg 
[0 0 7 3] ffiRW££fcfi$ffl«Jfi:K <£•!>§ 

[0074] i-f\ y-T >RjfeiP9<?>»ftuc3v»-rKW 

SrStt h Z\ t \z X t) , MTO <£ 7 (cKjfWJJ <9 o 

[0 0 7 5] ^ic, % 1 coy-T >ff 3Wtfi#18lcM> 

*KJ:*3^^&o«5g»£#5Wftfr?iJ Pkik t» > 
U £*Lfc±|ES<»> *JHv\ £(43) Kffioty 

»8<03£«f«yiS13i:«?>*t*o 4fc, * 1 

SMKfryy p k i k t l r , t^iiSMfT vi 

[0 0 7 6] iflKitU a#i»5l*iJ^-C3lft«affi 

<*> MffiKIMB2ffiBfT51l*tBSl7 
K£v>T, s$;(30)i:t£v\ affl»)ieo|e^i:RilKi<7) 

[0 0 7 7] ^C|i2<0^ >fr?!)lfaJlS'20i;iJV>T, 

afffi^^y^v^j Kk < c >£A2ju nets 
jaaw*sa»g*»«tfT5ijPkik <c > *a#u ^ 
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*f®asi3(c^ai-ti) 0 

[0 0 7 8] *2<3«5gi^##1KfTyiJ*Hi»21 
t?!±, ±ISS (h) , C<° h > t¥4 >ff?lJKk Cc > , Kk 
< h >33i:<7P kik (c >£A7JLT, S(48)t:^v\ M 

»jfiois*c j: £ ■mm.^m^.m^^wnn p 

*SgK£#flttfi?!lP kik tLT, «teSIII£»t 
?iJfflp<^'J14t:*#^-e^Slr^71-*o 
io [0079] *^g|58oiirft t:o ^-f^o 
«g»8^ii, »SJHH#i2KiiV/>-c, ±IW>P3aH2tt 

miitDBM&W.*? hA- zk (e) ( ifctiRttiUIftU 
J;*l1ifSS^^ 2k <h) ) io^M zk (=)-h^ 

7 hxklk <c > ( Zk (h) ~H^N-7 hXklk (c > ) 

-f >IS:€a59i: 15 >ff?iJ Kk <•> ( ffcltK 
k ^A*L, *(44) ( *fel±*(47) ) CftoT 
20 Wf * 1f ^ o Xffi&am 3 i- J: * 3l*M*ott«^ ? h * 
jffett^y h xnk («> ( h x kik ^ ) 

mU^yy xkik irM<mmJ8**'}WzW£lht 

Jil±-e, ^>7°'J y?x\z&tf&m\W$:T-fZ> a JUJL 

[0 0 8 0] J£Jl±wJ:^i:, iw^wi^iift^fiw 
*ifew^2i:J:Wf, RSJfii, fltRSHfiifcliM 

i>mz^ii(r>^izm'o&ift^*ttj:-ox, 
%.<vp]±.w%mx-$>& 0 mz, x ? ?■ 4 y ? %m 

coif St LTl.ftfiiIi|teC ± *tt*4r«fflt 

i . Si (46) ~ (48) ©7^ =CV X A Srftfflf « itCi 

[oo8i] mmmm 3 

flJfi^i-SI^ei^^ l-)^AWJXf7^ ST17 
fe*&0*5g|RtS*fl*ff ?IJ t Jtflll- £ X77 7\ ST18 

(4ttR : Mi.<D s WMW. * ? hivifs^x Sir ®a i ft o 
50 fc»*0«fc«B&#5MJ^JOfFfl***fflt* * t f 
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ST21(if»RiIH£<7)B Affile h^Srffl^ 

* , hi ommmm itK^L/:7n-f^-u 

<o 

[0 0 8 2] iOftWOE*ia«^fffiWl6it05BI83 0 

oir*sifc*isiW+ * 0 «rlE**W^» 1 "CRW LA J: 
ttRfflfeogfifttt^ h^zk < e >tffl^r5*r 
Mitft-)*^ £ (43) - (45) oHSf T ^ J' 'J X ^ 
ffifl*. iif, *<45)i::J:a*5£l^*4Wftfi 1 yiP 
ku < 8 > (i, S;(43)(:J;^^'-r>ff?iJK k < 8 > ilfffiL 

<•> li, S(44)CJ;(9lif^a*fi 1 ofc^o«g|gM 
1= i £ b^ zk (h> ^fflv^riff^a^fi 1 ^ 20 

*^c05ff T ^ 3* ') X A |±5S (46) - (48) X«h%> i)K S (4 * 

0 (c) =detP<? 
/? w = detjg> 

[0 0 8 5] m±i^ 2OC0fF«t/j(a) , 0(h) £ 

S;(49),(50)iCj:»)#aJL, ^(•»*» i 9<""> I>)/Jn$v»$§ 

fc-fcii, S(44)tJ:*l»Raifl:oi«fiil^? b;w zk 

«£ (J/J^v^Cii, 5^(47) tci*SB«iK3:coi1fe 
S^* bJWzk^ *fflu>fcJKff««**fH-fi.lf±v* e 

m±r% i«*i«fi 3 ^a^ii<o#*af&oipj 

[0 0 8 6] ^ 04*#BSLr, i«HE^co@Sii 

mum^MM^mm 3 £^tMa#Ni£p l < mmt 

Z>o t-f, ST1t:j3V»T, nM<DMmi <0»#t|BI# 

SL, iim^a^H^t^o np$, 30§<7)-9->X'; > 

^K£v>-C*fTl-&c #-t>X'J if\ ST16 

Cii'T, t^?f-f7? ■ V-^lt?<7), RiJfitc 

i&mea^ b^z k (c > t, M-f*?f--f 7 

*S#E?*>aiftie*i Lt\ flinaiffiuj:* 
ggftft^ 3M«MftK±*IIW£1t^ b 

[0 0 8 7] >k^ ST3,ST4,ST5,ST6i-COMa¥JK 
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Z>r<{>ft?lKk ( h > * L fcgU ^ (47) K i 4 ttjS^ 

[0 0 8 3] ±|BOCt^f>, *ir(C, S(45),(48)co 

mmm^mmp m <*> , p kik< h >£#aiL, c 
a o«t tm-r %> i 1 1: j: ■=> r , unaieo 1 tn&it 

b^ci&tt.i^ MUSfifwlfr W(44)) * 
tf^iJPkik (e> , P kik (h> «^S:Jt1R-t-4fe*t:ii, 

&'&mr°$>z>fr\ ifF«tt lt, ffiixis; m 

t 5 * t) , del iilf^Jolf^JS* 1 4 i t imir 0 
[0 0 8 4] 
[ftl 7] 

(53) 
(54) 

srre-eii, «ria*(27)uj: ounaittoiiiffiii^^ > 

^zk < e > OfflffiSRM^^tfcff^JSk (e) *#fflL, ST10 
iO ^ zk< h > WiSUfip^^tfc^lJSk <•<) *#aiL, ST11 

(c) o^ts.ft#j|jfi:<75giifi€^^ b^ zk< h > o 
IRHtoffillfflHfi 1 ?!! Ck <<">) 4:#ffit-l>o 
[0 0 8 8] ^(;ST17"e(i, IfRilfiici^gSfSS^ 
^ b;v zk <e) Srfflv^T, ST6t:-J$tBL/;;KI^^ 
it^I^7bxkik 4?^i;lffL7i^co, «s 

*S6K3S*««ff Pkik < • > t ST8T-#{ti L 7t*»RiJfi 

<o?iije^*53-ft^ijSk< e > miss (43) (c± 

40 19, *^v>y/f vffyijKk <«> *i:fflL, Mtc, S;(4 

[0 0 8 9] ST12tST14!4, UifflfiCUl 

^ bx ku (c) *S«rLfc*-e-0, *fe 

BP*., STi2tcisv»-c, ST6-e^aJL7t*;i/-v>y-f >ff 
ttlLfc zk (h> <oaRS*fl«fi9iJSk ( h > , ST1 1 TUffi L 

/t zk< c >fcz ' h > nnsmwftm Ck (ch) *fflv\ S: 

50 (46)lC|Mvs 7-f ^^r-fV^IJKkf^SrKEffiL, 1 
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k (c > , sTiit-#ffiLfc Ck <ch) * mzvlt&Ltzy 

(44)i/t!iS:(47)(Cj;^ > JljifH^ HWISettaftOH 
Sfli, itzftt>KX^^j:^\ 
[0 0 9 0] ^IC, ST18T"!±, 5$(53) tcftvs ffiRfJft 

Srjtffl1-* 0 ifc, ST19t\ S-ffiHiUfSlCi^Eliett iO 

m&frmm p k i k < h > ofFflfiit /? < h > * * tut h o 

[0 0 9 1 1 ST20lCi5^T, ±fe|fffi L^~oo 

h *"K5gtt * 5*rt * tz ib ^>ST21 C it ^> & ^ /3 ( h 5 <9 
A'TttfcJBk* * b /P*je«*l!ir*-* 7tJ6WST13^ittfc 

ST2i-e(±, ^(44) c J; ij, ttHilft^gWitt^ b a 
zk <•> ST6-C#fflLfe*a»^^ 20 

^7 bx k ik < c >tHirt&o £<o|&, STi7-e*ffiL7t 

*;U-7>^^f >ff?!lKk (b) £ftffl1~£o ST13T* 
14, 5£(47) jRlftiftaiti:<&i*ffiflM? b Az* 

hxku < c >£SfnS-;E>o ;«>B, STi2T-#ffiLfc7^ 

[0092] w±t\ f->7°>; >?k\z&tfzW6ifiBM 

b A£ffl^fcH$r»i (ST21) ^SK$tLfc»^(c 
(4, SrawltJftlCfc&^y bx kik < e) tST170*S* JO 

frtfeiH? hx ku , aivm^mm^ 

^•ftif^ijPkik tu ttz, TZLnsmmtvEMim^? 

fA£fflv^HffMI (ST13) **jftRSiifc#fr»:i±, 
ST13<Df£#i;:<fc&^7 bx m (h > tST14cDig*^±& 
Pkik (h> It, :W/7'V >^KiJlt*>fti&Wfc$ 
iH? HH^tt^7 hx kik , *JJ:0'*5gK£#$MK 

ST2CM I? , i!Jii&74f, ±IE-^o®axT 
[0093] &±oJ:3K, ico^coi^iistfftw 

3izx tuf , naitt w»* t »n wtfc wit* 
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>rmz, ±iB2oco^-fc>o, *8#$*ti>iiJittitois 

m&®%i, £ t) -J§&!& &c\ttf X-^&o 
[0 0 9 4] **«J&!4. H5l±iW»WC5l»i6^ 

mmmm 4 (4 > ±i mmmm s^Lfzm^mi: 
Wcoii^us-ewRSiHii: i % ine*^^ h 

fi!4H 3 cogttW»-&i: [Bltt^Mtr* * o 
[0 0 9 5] H5S-#HSLT, -OiHiiJl^SW« 

ffl^^ 'JIOCRik^ h AS^il^Wte^ 7 h xoio 

£i£*gu i^iijeini*»iwf9ijffl^*';i4usjgn 

w/U x 9 t 4 7 * r- ^^a^3(c <t i) , 

iii^g^fi*^^ b A zk (h) *»Jfffi5#i, ifc#2<7) 
7-9 f 4 v % v" ^M:aS4(; <fc (9 , ISRlfei; i 
^g«es^^ >Azk (e > ^fflStL^o g*fi:*^^ 
hAzk< c > . zk< h » , zk< e ' «4*u, g^iim^ni 

[0 0 9 6] ifc, «j||KiS*dJffcH;5eS7-cii, 
b , «b<o«jMKK^fcffr 2 ,*, 2 , ^. 2 , « 

0. 2 , <ro 2 ,<r*b 2 *^$tl, BSJIlSttUC 
A7J§tl^,o gSit^tt1i4, S(38), (39)^7 

SlJfita*3 «t tFS (40) - (42) <0 FiMiiCO i SfiS^ ^ h A 
Ci^Sff^SSrfi 1 ^ tt*\ts ES 3 2 O* 

[0097] sp*>, 7iJfea^n^ *s«ffl>*'no 
j; 19 > 7°'; > ^ott,^ ^ t- imfem^ 7 h x k-1 1 

k-1 tlS^tB L> h ;mWt^ 7 b xk i k-i i 

KM*^59*tf?W ^ * V 14 J: > 7°') > ^Ol^i 

ff^lJPk Ik -1 fcjfffi-f&o 

[0 0 9 8] RrMfiwgSett^^ h*4fv»fc 
«B^7 b;v#fejtcoS«St;l^, y^f >ttj&»9 

1^^ h^coKMft^Kff^JS^ 'tucfflu 
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ffcff?!l»iti»19ic5S*o ifc, * 1 <0SiSK^**fMf 

[0 0 9 9] Z<T>mmX\ E«f«L3»13-eiiP3aiffitt* 

ik < c > <o|eM**Stf ?iJ Pkik '■'Hmhiir^&o 
[oioo] &tc, ^RiH£i£iiMiSi«£(:i£i 

m<o>f<{ym\ Kk (e) **v^iKiffl«;ieis*ffl 
[oioi] t-f, naittttn^iiissfaa^^/; 

¥4y'm\ Kk < c > l±, |l®y>f >1f?lJ^ffi#18^ 
«>»2O^>fi9!l#ttJ#20UflSflJLr4J<. iJ 
ti:lMI*^lfcffy!l»tt»16Jci}v»T» *(27), (28)£fl£ 

ff ?!l S < h > * * Hi L , § S> iz , »ffi|||S«E* 1 ff ?!)# 
SIft<oaa3So«sffi Hf? ? ! JC ( c h ' * newt * o 

[0 10 2] *1W >1f^iJ#tiifp18tj3v^ 

T, *10*£R3l*»1R1f5!lJHh»19J:»>, Rfflfift 

^iii^sifaa^coJt^isM*^^ Pkik< c > * 

A7JL, -*tfc±fes< e > 5£(43)Hfl!v\ 
J^jKk <•> **ffi-f^o icoy-Ofl^JKk < e > lijl 
IRg|525<7)5iiRftaf|29(:^^ 0 ifc, ^10*femM* 

*H*r«H*1fo!t#^o*sa{{j6*^«cff90 Pkik 
( °> ^^ttJ-t-So i<o Pkik (e) iiit^SP25<o* l coffi 
feMMIFffl#26t:M-l>o 
[0 10 3] ^2C0yi'>tf5 : lJ«:ffiSf20(:i3V^ 
T, £ 1 <&«5£»S##tWT?iJ*ffl#l9J: •) R»tt<t* 
l:J:^Hif^am<7)*feMM*Mf^J Pkik <• > 
*A#U i^^<7)-fti±!ES< h ) , C<<= h > , an 
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Kk > £fflv\ S(46)(;^oT, ^ 

?UKk (o ' , K k (h > isiOTkik <c > iXljlX, 
^(48) ;RttiR8Bffi©«f*^ J: 4M*f»atff -a 

fc»^«oSs6K^**IS:ff9iJPkik (h) t#ffi-r^c c 
CO P kik< h > iiaS?»25<0»2O«5eaRI6fHBS27t^ 

o 

70 [0104] JfcU»R«25i:f* fj , * 1 0«5gMMfF« 
#26**, *(53)lCttvs WRMffiltS^iiKffaa* 

ffofc^oilSSSSS*^*^ P kik ^OffFfflfiE 
^(•'*HttiJL, » 2 <0il5ei^fftf #27**, * 

(54) (;^^, K$nmm<r>$k%iz £&^ffi*&mifiotz 

gffl-t&o ;tte><7)ffF*ttlij:t«lp28t:S'btLi-o Jfc« 
S28l±, ±f fiATJ L 2 ocoffFffittO^TtL*Vh^v^^ 

12C, ttc, n>ftMKk (e) Jfcii Kk (h) w> 
[0 10 5] ftfti: x *56a58*» zk" 1 ' ifcli Zk<»' 

ftW^i^^ hfr&ftte^v hxkik < c ) coB^fift 
t, S^at?29J: ij^l^tur#^iSes^^ z 
J0 k< h > (i^!izk (e) ) tco^Mzk (e ' -H^-yfxku 
<<= > ( i7t(izk< h ' -H/^'y^xklk <« > ) 

l, Mff®affi3t;^s„ ssrffla»i3i±, i§«®a# 

291 i^"btl--C § >ff?b Kk' a > (i^tiKk 
<h » ) *A*L, ^(44) (4feli5t(47) ) i:foTl 

[0 10 6] Sff^aSFi3(m,Mffm<o«l^^ h;p 
ffi^il ''^y hxkik (e) (tfcliyN-y hxkik (h) ) 

Sefiyvy bx m LrM^MfS^^VWzm^^tix 

±* s , v>-fvyyw,zmz>W)ftX'ibz> a &m 
[0107] W±<t)J;tJc, ;co|feW<7)iliiiM^S<7) 

mmmm 4 1: ± *u±\ R«jfi«os* t wnsijews* 

t, RIJeo^tRffiMJffio^Stfflv^-rttl^^ 
50 it), »R»ffi4*:li3l|l!i*M&<Ov»r*T.ott**«ffl 
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> ?mz, ±mnpima t tz \mM%m$.<r> ■? % <r>, m 

[0 10 8] 

[0 10 9] it:, m>fi%2<7>§&mz£.tUt, 17^? 

■< )V97fr=f>) X&Zffix., iIJiffiS£|6|±L 
[0 110] itz, W^3 0HiglcJ:^L{i\ tyx^ 

elf # ir iu^ t & ^ i wmmm * fx ^ <o k , 
$ t ^ v i? ^mm x-<nmmn # tu, suae * « m 

[0111] W^ti4<ol&iii{c«ttt(f > 

ztmrn-frb mm\m £ «£• l $ a* $> i set Ji&a =ht 

RMfttc J: t fine X & M&Wf © A 
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[Ell] iOHW^Sa{i61^i*0**o»lltR 
lt*7n-ft- \-Xh% a 

[Ei 2] z\<T)%^<r)%%tmmx^m^j7,^T< 

119 3] iwiss«>iaiajiini<o*i6o^s2*^ 
t^JSt/ny? El 

[El 5] ;w|&Koi*aJlilllo*jfeo^!84*^ 

[0 6] !*<9ill:*tiS7'n^ ?Elt?fc£ 0 
[0 7] f£*cogfi, i3±^ico^cog1fiIJl^fi 

[El 8] ft*coHL fciOfiOftWOiWiiJSS* 
MCJ;«.gfiSiH5:wm^) 

1 BMikmmw., 2 f-^ayis, 3 

§j> 5 IW, 6 7 fflJM^tWSfe 

30 ft, 8 ««AS % 9 y^f^ttJStt, 10 ffi^Uffl^ 

11 ^ftmrngf, 12 13 
Mffiaas, 14 M7E.mm&frmm®*^), 15 

vrnta®, 1 7 mimmmmmmmta^, 1 8 

vffyijuus, 19 m\ m^mmmti 
ftflX8i#s 2 0 #2<or>r >ff?ij»ffl», 2 1 * 

2 ojntaRs^ftfi 1 ?«»flis, 2 5 mm>, 2 6 

« 1 OffifeKafFffiS, 2 7 *2«0«56R«fF ff ^> 2 

8 ibgc^, 2 9 miR^m^o 
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